Rab6 is a modulator of the unfolded protein response: implications for Alzheimer's disease.
The unfolded protein response (UPR) is a stress response of the endoplasmic reticulum (ER), the first compartment of the secretory pathway. The UPR is activated in non-tangle bearing neurons in Alzheimer's disease (AD) brain, indicating it is an early phenomenon. We found that the level of Rab6, implicated in anterograde and retrograde trafficking in the secretory pathway, is increased in brains of AD patients. Rab6 expression, closely correlated with the extent of UPR activation, is not controlled by the UPR. This suggests that Rab6 and UPR activation are both increased in response to early pathogenic changes in AD. Here we demonstrate that Rab6 modulates the UPR, increased levels inhibit whereas decreased levels augment UPR induction. Rab6 is not involved in the initial phase of the UPR; it only affects the UPR after prolonged ER stress. We propose that Rab6 is involved in the recovery from an ER stress insult. The increased Rab6 levels in AD brain in combination with UPR activation suggest that a failure to recover from ER stress may contribute to neurodegeneration in AD. The Rab6 mediated recovery pathway may provide a target to selectively inhibit the destructive pathways of the UPR.